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t. 33i®R©W«3fIQM 
i.* &wwm m wmMOWLMimw QmmxMmm m mt immAmtm 
m X'^sAtB fits qwmm^ 
lEh^e Mum #p©ts tmm «« .plat© mtw mow® 
SMtmm 1tia» ^ »|»ot« fr®m tfe# sm# plate wJfe«a It is a®t ©®-
#liaLa*ii^ii ffeiii fir at m&wm W0X :«itt ©aift (8} iwia# a 
pi«'te- &a4 rfttlatloa twm m tyt® tali# with m 
at »l:ii®ty"»fl'r« l^llwolts aad tklsr- ' 
mmm. la lat^asitir t® ®8tl®at@4 at 
mxm m -imit tiw®.. 
Att iwr0®t4gatia-tt' ©f tk« #ff«^t #f ©a tli« te*' 
tensity 0f tM© Saa# f:F.®a festal® 'mmm- »ia4& W 
•m att4 #tfa#3P« •^«y as«€ ¥*» ©mt l»®mt piates #f 
ti« funditteiitttl: sat tkift Iiam©Bl@®*, 
#its@ tfa«y f@tiii4 m Immemm im iat#a«itr sy@ts nil®© 
til# @i*f®t®l «»• o®®iilat®i. ftt ttir fttii4a»«»,t»l.« it was m*-
©iliatet 6t Iti tM.ii't liarmeal^-ii t&#;r« »«r« sp#-fe« instead 
«f thm mBmmX tw## mttrllmt®4 %h% m%wm «#®t» to tii® regiotts 
<0 mmijmm 4ispi®«ii@at is tfe# ©y|^#t«l wli«n. it wss ©s#lllsti»s 
in its ttoirt. la tli#s# Mmgimm tfee «tr#®s mmm ,gr@at©af, 
witfe th% .r^sttit mrnt tm'mwmtm.% mmm m l#ag#r pert#©^* 
®.,» K., I«ag@.ir .ISii thm tii» ©%serv#i i'msfe®-®#. im 
iiit©aslty %e a«@#ii»tet f#3f by a FQtfciag »@ti®ii ©f 
f 
•feb# tm®' t© "to© ©®filllati0a ®f tii# Ms 
©uoii a motion #©ait glT© aii-' i«. Sates* 
sitjr ©f &m ©s tlai^tr f®i4* 
1:, wmwm (141 tli«% ai^t 1i« tm® . 
to %h» iiliglit ir##kiia0 of the tyyatal. •.%« gtf«- «ti® pt©jpe» ®®a* ,- , 
f rtfltetloa ©f tlie sti-diig egb«r®ie%#ri»ti» , 
'To tteis ftoesi'i' |1) thm- mm* 
®xp#ri»eat fe# tyi®4 wltli thm i®w#r@4 l«l»w tfe® 
fl#»-Witag® @f'tte®; £ Xia#® @f tmage-f«ii - i#l3E'tr»i»i»® Mlovolts^i 
CB) m slJiglit #f t^# err»t®l with tli® %ii1b« . 
at th® pet«a%ia3,.:i. ia mhlwh mme tli®^ wmmlt- Aettlft 
ig) • .®®l.«ttI«tloa ©f. tto®, f ear tto® mmm sfsts 
©bs^r-r^A# Wmmm fall a®®t m# M lines #f tti^«t®ai . 
. ' •• Wi@a th® was rjit««t®C • 
vsltftg®# b»l:®w si^tyiiis® MloiTQlts^. ti*® rsw® mm^& •pT&*' • 
tfeat tit® first #iii. tJiiapt,,«.^®®tiaas of Wmrmn at®". 
ii©g&t©4« Ifems it i3m®##ss«f3r t® twy tto #®#®ii4 
tioii# • - . • , . 
;F#JI atti., iorle' til fyied t© oliS«:rv«''Sttf -ukmrngm in lnt®tt«> 
«ity^ t&# i-tfl#®-!!#!! spsotriffl ## '&m ®®«illatiag'-pliiit«»-• •mey 
ms#€ '.& t'omt ^l«t« aad w®r® matol® t®' #fe«@rre saiy 
i» tM® iBt#-asitr ' fy®a. tte® ®«®iljL»ti»g'-®mC. a®a*®seillmtin0 
' ©ff#!'®! tl® su, gestioa. tib®t In. ,tli® •iitat i®aarf 
@rr®t«X», tfe® mm.B €i.tfwmmMm€ hf »iMl®, 
€ 
Qt tto# crystal ®xtlB«ti©» 4ti# t© the &ie» 
4#ae®t ftrtmf# wMmrn the ©rjrstal was ostiilstiagi tlx® 
pstt wm ISO l0iig®-r »•'mf&%&%., m& liit ©xlJia^ti©® 
•»as 1s&#r#%r giving tnteasitf# . 
©II til# o-m«iP #a4 ID' til® smg* 
•gesti#a thmt tb# .ir«its#a mxpmiMmmt fmi:j.©i. -I© 
mm. li}#r€«.S0 la iat©a#ity uatillsfitii mm am® ft# racist--
©ii#s @f m' mpmtfmt Imf-m mrnrnm fer g»iaAlii«», I» 
till® imf-mt 'mttm&tlm «a® eirtaty at m Alaima® m& m m 
ia@:f#aji©' ia iateiisiti' 4m« t© m Ammmmm ia 
mmm. 
,• It is l»#wn Wmt tmm »p@%m ar# 4u® t© • 41f fra©-
tina ©# tfe# ^^tays «t t«f© mtmtmmmm ®f tli# effstfti* i%© 
ai-i! eti^ aia#t fwm i^ELtliig ant a«kt so ar® 
M tli«r b« #t0li©t aat tto© strain 
'fe® m ©liaag® .In tii« 
ifi) t#i®4 mis m •ant- f©tta4 that 
.©x-fs-lals wlMi li.ftrQfImoti® a«i4 .a a#* 
®r«,6»# in tti« ©# tfc# ,l#«i# §-a 
ttee sp0t« w®y#, «s iat^eaee as tliss® ffo® tte® 
«f&«B It was It was jia^«st.#4 
timt thm app®.y#ii% gif€t«t«i? l»®reas.e i» iateasitir 4m# t® ©esil^ 
Imtim in mm® mmm •mnm®% by tli# ampll-
%um ©f 
©#ifey -amt i.«*"is iSlp t4|,. |®|, ia & a^l«.r of 
f 
M&W0 0hmmm4 mmmltm giattar t#. thorn ©f 0#rli« 
it in &f tit® .plio%#gta;pb.# fmm 
qwmtm wmm ©wiMatlng in b#### a..®f timt tii« 
tli«y ©fc»»3ewi mmtA %# o»ly br a »*#ta©%toii. 
SM mrnmm&mT «.3itia«t4©ii wiA mis ©©mid 'to# €ams«& onlf 
hy %h'® mmmxAmy 0tta®tmr# ' s«<i& ®.# 
• A .  ®tm€r #f ;• tli't in. ant :a©a»<>s#il.lat» 
tiig w8t» 8»4« toy mttt #3f*»«r (10)* . f&iir Y» 
#ry«"|el«. aat m»®€. pfe^'logta^p&i® HiaSjr mBmttm 
tJtot tbe iiit®ii«4ty t&e ©atiti'el %e®« fro® tii« &m» 
©illatiag #tFS%®:i mms g^«at#3P tlmm tli« 
®ity tt-m- til® ii:0«»#seiliatia« mmm* Mmmwrnw.^ 9mmmT mA.mm* 
•ittg I It I ms#t ma l^tti^atloii ^kmrnh^y to e©ia|jar« tft® 
@f . tiie @#iitrai hmm^ fip« •©seilXatlag, aaA n#s*@@«tll@t4n# • 
guarts. piftt#®" aa4 f^uai. a© eat 113) 
tti«# t# til# worlc of F®* aaA ffa®#!* mat liiat 
f @qji4 toy tke was ia® t#, a aimbiisa-
•ti®ii ®f r#r«rs^l &m:§.. hAmttm* 
JKiaw^r iMI stm4i®4 tJb# ©f pi«sa#i#®lss'.l@ @s@lll®-^ 
t^mm #.a tot#a«l.ty of I^tt» ,sp#%.s* M# liset. 0ie3ra.t®l,s 
an4-«©»l«€ witli aat %&ir4 . f iftt hmwmomlm; 
Jie al#© mmgM tMm aiir®®! t© Wf^stel 
s 
fa©® miii, M mtmwj ®&mm ii® f©iiad sm iMmmB® 
ia tJi« tMm lam# f^ats-lers* 
feir# r#teatly,, iil teas th@ of 
,x»ymy-® ©tyst-als-,. M# tt»«A !• aa4 T^m% 
®8#lllattag^ ia ai*fw#at aiides, 4@p#a4itts on tto© ir©!.* 
at4ir« Mi® net aim^li iao-restse' la tli# 
&i tit.# 'y«fl#©ti0a ft'#® t&# erystttl wli@.a' ®®®il.latl!i.g 
ift l%» .I#® f«4m@atal laot# tM#*® m&m mm laoi-ea.s® ' in th% 
hl^m' ftiadsneatsi' ®o4«#, la tii# .latte.!- mmm t. M® 
fi»wi4 .s^Asl sii4 .«tls.o#al. regiea.® sl#na tmmm ©f thm mrym^ 
tal. 
. ffe# "itteress© in tto# giz# ©f ©#!itife3. spot iia.®'t>©ea #3e» 
.piaSjieft. l.pmiig#ip tlfl #« tb# tfeat tmipiag owillm.* 
ti^a tli® ©on# ®f V0t%mttm: is Th^ part %h% !•©» 
mmgw .stgala 3.#0t®t a,3.©iig. tfc® Sir^etloii 
0f tk# ©a«»gr *13-^ ©lightly fr©a m« 1.8.tt«ir,,. 
ant .@® tli« ©«:atf«a. sf«t #111 apf#a* 
»» . EFFECT f1MffiAWaS,.0» fBl ..WtlSSOT 
m mmMmmm 
4t all .-at®s» ta.fdll s«^#taa#@s sf® la 
tuwwm&l and tto® &f tli« atoa® froa 
ttieii' es. tm t@mp®fatu:c« • ia^' 
'ttii.# ti®Fla©©»»n-t lifts tli« #f iiiiiir#:a,«f.iraig tfe® 
©ff#©!!.*# s.i» #f tli.# mtmm .ant sS@# &f ®ek.iBg it m©f« 
tkt& 0.14 tfc® tfe® 4if#ipa#» 
ti©» smMmm ,ws® flirsf 
a« fna.^ttoa ma. thm- r'Atl®' o# %lm 'Is--
at mmy tmmpmmtmm' ^ f@ -m#' iatensitf ©'t ©ISTOlmt® 
&-MrnXlm I it I ..itttisat@4 tlittt tli® 
•©3g|>©B©ati®|.. &t mhf% wmm. Jmst half 
a®JLi#:e ^eot ISS.I pir#p®®i«4 m. mmplwimml mrnpmmti&l fan®* 
%t&m iwc»liri.ftg tl# mi tte# 
it til® averai® f onitiaa in. mm. &tmi<i pisa#*. 
Hi# tmmult of of tti### iavestig tioas %®mAm to 
s©a© #oa©,lm«i»ms %kmt lJi%«a.«ity ^ aitxi»a 1® 
l«w#t tti.e te»p#ifatttft.#. 
©, SS lOTtt» T3XTOATO.1 01 PBPWPIl#^ 
mrlati^a witli t«mp#:-rettt»# ©f moSLuln^ 
feii# hmmsk l.ii*#stlget#€ Ijy •aB.d nAafea-llow . (Xi. | 
Osterb«rg mat S^Mig^irlJi, 1181* ..far#«i t# 300^- i., 
tfe® 4#sr©#®#:® t®»|>®3patttSf## tSfe® 
i# ats-ottt 10^ in ti35A% rang#* It mutixm^m t# .4i* 
ainlsti urn tfe# t«»pei»s.t«r€ .is lii.«f#&»«4,, aa4 at §00^ d.# it 
ia»4,«irg®#» a doasAtursfel.#. «esl.enittg, It is 
fltttt# m% 0® th® tTBMmiMXm. 
S#l@^ TQQm. tlj# s.ottTlty la» 
st.@aai.iy &m% prsttptly iis®tpp®ar» at 
m 
1, lISfllBBf lOM aF WMiWW LMM SPOfS 
4ffii TBM 0®1E1A|« MM # 
lo wtasuyemeat® fe#tm i»4# m m# rtltttlir© 
fiffloimts. ©f la the JLam# . «#-#%•» th# 0«att«l hmm*.. 
pl.s®# thm #tt®3Pgr #f %fe# Ij»ii; -at a i-mm 
®f %&»• mmm th« 
Mm mmm. mwimmmm m f0w» ^ams,. 
Ito# .9:f tte @f »@4is has %«#» 
©litt «&©« fialt# mmA., tii# 
•©•f the pmm&m ••«©» -oaly 'to® h«a4i-fi. "fe'r a#th€ft@« 
ti»itiig m pMtm ®f flsit# t:hi«kBe»8 hm% tttfialt# 
1« th# #^#r .Ms sh©ita that th» 
«@.C@ #f 'irilisatlLtm ®f' *a Is a 
itudtnal vlbrati,®!!,: «t thieloa®®® m&§,»M the t» aat 1* 
TOt mm ah«aif 
Mmmm^ th© fiatt® sis© ©# ©11- ©rrstels th« mm-* 
41tii>a» «»€ liy |iO|' ttsltt# ,|i#|.ari»®4 ' 
«»t iiri^t «»i, 0twMPt iM&l mim. is* 
4iemt# that in any #«t; mmm th# ®A«pa.#0t «©4« &t r^kwmMm 
i*hi@h %m that t0t^aM«€ fey thm thi#te«®» of th® Is 
mallf « «#%!©»• 
u 
r. 
«L x-^Tms hem mm -tiit- trt'ln* • 
ary eJtjioiwtttlBl law of absorpttott, I = I. e"-*"* , «h«r« I Is to« 
tfee- A»t .1© is tfe# iatensi% #f tli# 
iai.i® .lio3.€», : im geia»i?«a» f®r aay 
•. Smt ia-® trfstalliii® metltui is n® l®a|p.r fm 
wkmm tto,# ira^ ©tiiati©!! • «aiiirgF 
will m r#r3..®et«4 Ir ©teai# plame©# . •p©i*ii«iitsge ©f 
tli« ftr » giv#a p3.aa® 4»p«iiA© ti.p©i4 
tim p#tf«eti©s mt tfe« %hm tli# 
wiii to# mmmw-m 
Is 0mm ®f tfc® perf#©:t QT^mtmlm. mm faw#.* &m. fef* $iie tin# 
©m«*gr a f#« tM#a#aat a%©tti# pl-auesp fit# 
mmp&mm% .^i© Bragg e^M«tl©a t&r tfc@-s# pMmm wilt 
h&vm hm0m. pwm&tim&lly, . $bis r#fi®eti©ii 
tk®' mf tk.m passtiealsf. mmpmmmt 
itt tir®©tioa of ia@ii.«ai. ana w@ say thmt 
ii^s stiff®:gtln$ti©.ii.»: .Wm& %ypmm #f ®xtiis<itl0ii 
i^lap.y|r ®xtiii@ti®a -mtrnwrn %m a ery-st#! i® perfent 
til# 0t tm- x»iray li@®iii# If t&« ©©©.f* 
®f «tes®rpti@a ••©•©ajpmt#!. fm a ©jffstal ®t tfeis tfp®, 
it. My to© & JauRtre-i. t-itt®#. as g3r.€at. mm tin# ©©eff S.@i®Bt ®# ato- ' 
• li 
s#r|>ti0ja &m mmip-^QVLm m®s of tb# saa@ ©to®i»i«©i 
tioa aaA mmrnlty* . s^is mxmmi.%mgXf gireat <s©efftm tii« 
priitt&ry extlao^isa .eo©#f.l@4#at., 
^##»aays' y#fle©^t0.B rmtmm t# tin®, m&me of m 
crystallites m tit#'stirfa#® &f'm @rr@t&l. •o.ry^tallia^ 
pai'tlela# so waall thmt %hew« mwm thmummn&B @f th.m in tfe« 
of thm ©f t&#® wili te« wi^nt-
#ji p3f®5#yl3r t© raiiall^ti# feat tfe® aa®fe«ip 
©yt©at®€ «»ill 'to# bmt? m saall ftaetioa mt tim tQ$«3L# How» 
fli« ©ff#®! will %«'•.•%# ,ia««a«« tfe# abs^ rpti©® wef mim% 
It w#iiM li« f#* mm mmmph^n,m mm^: ##«ff al.s#rp» 
tl»a ©^mptitet %hi& m»m it#mM ttoms M tiito it 
«©iii4 %® t&r aa es^ypfeows ©«##, Mt a.®©® thmn it m&%%& lie if 
tto 0»,2fS'l&l m-mm pmfm&t thwom^mutw Sils #®@ffi@i®s'l 
©taaoirptioa i® tfe# g###atoyy #.^-tiaati©ii @o«ff i,«l#iit.i, 
pw^©## .©# tiiis iisv©®t%eti<jni was t® staAf tte# 
©f pi«s#el®0ti ' i0 ®»@i3.1ati®a# eat t#speire,ti]ar# on plates., 
as #9l.l#ifiis 
%.m t© t«t#iriiiB@ wti«tb®3p all, tte# ©f « tofiait© 4A 
is #xtira0t®i. fir#ai aa. x-ray 1>«*® "by a gl*®B 
&m f# stttty titt® mffmmt ®f oselllfitioa ©n tfce iat«iasit^ 
#f til# s-emti'&l V 
Ts.Ptmtf tM# tffeat #f j?i#m.@«le©trie ©s^il lations ©m 
W-
iisttasity ©f tMn.m ispots^ <p*a3ft®^fi.l*©y#4 ratlatleii^ 
f« staty @f", t®mpeie&twt% oa Int^nsltr 
iMm»- ®P»t« tw&m t..at a&a-osnlllsr'iiag ftiarts 
•ttystelS:# 
#» -f® p-r0€m©« tk#- sw» 
©» ^rfstiiia «f • tiff©f-eiit • 
i,« 1# tfe# of iats^slt^ wim, 
4#p«s4s #11 tkm met® of Ti^i^atioa of tii# 
m 
TT ^ If 1"S315'©. ' 
A* mwMmwB 
.^li. M*w:mM m^mrn 
TUm %»lse mm^ in Hil® t!t!rest%atio-ii mmm net#, fr©m 
tbir^^eigte* ittilltm«t«i» ,]pfr«3K ta%i,ai5,t, m® %ai»;g#t «#@ a tttug* 
stea kmtteii lmt& © aa.i*e* 
tj40 s®#t® «a» ®p«3fst#4 .at gtouftt 
Whm' flXmMt mm m m%mmm€ %m. ®*«» filantat mmm 
Ijy tii© ' i.0 i®f:p©iemti.oa.# J. %hlm 
*#@ '11 ow. tttt# tm%# wAll la mf thm tar^t 
t© tee.r#Bs© ttoi# m%'»cnf]ption. &t x^wmym la m© ^%mmsm @roiifi4 • 
glssss, s©ai.& «i®r# tis#.t.t0 J ©in IM# tuhm t& th® ®®®i® ast 
to »is3.1«3f tttlj© b©l.tiag tli« f ^fii«s#. .|©iii$s w®*® 
s©al#4 w.itit p4#@ia.* 
©vatmetiag ®:©nsia*#4 ©f, a mmmmf tiffiist©© 
.ptiiip 1ia#lE«i. toj. # fefva# jpaa^# .: A tw# lit#!' flask 
mm»^vixw mxA hfrm@- .pump® u w&ltmm fm'tkm fmmef 
t® p*».i3 imt0 mm% && pFweutet tli© ©f, ©©atlamottslr 
.fimaijag' tb# . irnfup#. 
is 
3. wm sms- -sBBiz. 
k%li wmm. 4#|..ly«r<i.4 hy ^ volt eeftter 
twmmimmmM Sta## tk© ma.«4« &f tto mmT&j mmm 
at graittia, it mmm m^-mmrn&y fs a «®ii# of 
f#iOIS0 v©t%# a^getlv#.# tiiiisi waa 6#@^fiss»liali#4 Ijr 
#ii« •t#*'aAit»i, 'iasttietteg tii®' ©aa# lii' s«t^ipg it ©a 
|-a»i}^ aa4 fmm m oa®«»t#*®ii« rati®' 
.iasttl*tl©a tt-aa-sfttfftst'* ' 
A Um&Wm mmm ia ©ly®iiit «t femt it 
t#. hm^m & hl0k iattrttfti ant'it was finally 
mith^ ic-fay tmm mmm- tkm. mm « 
ifwtifiritt^ mait ^espy satlsfa0t#ry ©iraaii®*# 
,. Ai^li 'w&l%m.g0 mmm @@atf©Il«t fef ,a®®Ji6, «?f » #«a©r®l 
S®€i# vmtiet wa® lot® thm pirt«' 
iistrr «tt#. #f t&# iiiswletion tJb# spmt©# of p0wm 
w&m m wtrnmm tribes. t'iirb0»g«ii©^st@» #ii tfe© #aisf%.s* 
?il..att#at mltmm* 
fe#«tlag s«r©iit tm tli© fil.-ia»-at f«:riiiaii«t hy m 
Z*wmT Ummmttm twm^t&tmmwrn Coutf©! %i*« 
f tftufetrnttt*# was fey a ®lit® mit® mmlmtmmm 
im til®, priffl^tr ®.f til# ti'mss#©r»«ap4- ffci# gs-r® ® 
ta@tt®lF mif^t* tife©. tyaaaf'iira#^ iaaft re®©li,«a. 
« tmpmmtmmu Tkm w&m ^h&mmn im 
pwmimmm t# %®%t«ri®8 tm tb® a#®tst ©li®,s*.giag tm» 
u 
e»4 ftli. mntimmQus p&Tfmm.mm- &t %li«-
. m# I%a4i«©ntsl fir©Qii®iiQF. 
'fto© fm tJte« fniit'teaeitti^l #ye^m#aey ©f 'te# 
If was & siaipi® m , 
typ® it tm%#, «:!%& tto# %%%mmn tli# gi-it m€ tli» 
Itt ^ i@ tireait. til# #wr#at nmwlt to «fa#a 
%kn mfmtmX @sielllate-»i,, fhtm t» to trlT© a 
mfmtml., it i.® ©isly wttli if#3.&tio»s. ef t&e 
®f t&e #3ffst«l ttoS't mm ©pe'r©t«A at its %htx€ 
It ««» «pIor ea®tti#i ' f©r tto® 
,li,&i?a#Bi« » 
^ lismeaie f re5tt«ii#y,.» 
ffct# #,®.iiil.lat#^ tm tdfei®. ii»t« ®f Ttbif®.tt#» ifa© a 
ftfattir# u^iag. a ®0f Sia®# tb® 
@iy©»lt wil-J. 9.»«iIEat® at ai^ ff^cniea^yi t©|>«alLiag tm thm ©ijp* 
it i® p#s®i^lL« wittn it -tsl tf tir# a fcff ist&I* 
lii#a oiremit ta tfeat &t mmj sttang-
ffi04# ©f ir»3re-tl0a ®f t&e -arystaigi tfe© ei-fstal .wilil vrnmanrntm 
fiitti til# will b# ift. tfe# ©irwtt tti# 
It w©al.t Umvm tj##a t# a®« tklit @a»».#lr@mit t&w 
asi.#, of 4at« &©€ ©Irestr l##.!! 
ttsiiig tfe# tmmmT aai. i% s#eme4 fegTe 
• t&,e m» mm»%T mliUm as psssiM# 'fm  ^ a mote# 
$$» astissi Mi&a*. 
tii# i# ia figtt.r© tfe#' srystslp-  ^
weaF#^««ipport«C ia « litat%ir A»g*e« ®V" to lii ufder 
t& -mXlm mly tkm #f tfe# fltst ^rrstal t& fc# to* 
oa. til® p#o#ii4. ®a#» fi fettffi# flat# mms iri»«rte4 hmtmmm. 
til# tw».# It @f « #f t«f© piste© 
e 3.#»A mtmmm %&#»* lii© «®s a«®lil«#t t& ift--
stir# ©f til® two fa©#® O.«.OQ0S itttlies*. Mttkmv 
@;a#^ @-r 'fe#!!! mi thm 0wwmm%m mntk • hm 
fto« «#|4 «iliaafc«r i®. .«li0i»ii 1». f igm t^© ,i» It «®asist©€ @f .« 
:^ *aar fissfe Itt wlil^ ii »s#. e©et©B® ©tii. ©©lit ##3rfe©E 
4t#«ii.«» saa# h^X^m mmm m&%Amw€ t& a *W** twls# 
im tmm wm&. s©l4«i^ «t t® taaeT tmb# #f th^ tl&Mkm 
^1® pmmt%%e€ %&« m-m-mm m aat lte«pt fii$ 




fn© lam# figw@ i., toy 
fila used in tMs .r#®®areli» »®3?© 
iy tli# Ooli0^ Amm tfe® tttttil® 
#f 
»• ISEI* 
•fit.# m»«4 w«ie#: aiftfetF. 
ftlM last.,# tii«.fiiigtl m%% 
•I&® mm0 tw&m, mmm mA Bhm%€ mh&m% 
as mlf»» a® i,.* ia p#.sal.%:l® t# .©iteta.* 
^'0. MiJkS JkMhiiii^ 
.MMM* 
A« mmrnwrnlly , it 
i#ttgs t# 'til# #iiaiitl©«orpliii@ M@»iii#ijral «3.as» •®f t&« 
AlrlBlm, #f ii®3c«g#n.«|. .It i» 
•|iy mm axis, th^ #pti« ©xi@, .ai|.t. ffe*## t»®«f@3L4 
at rl^t eag3.«s t# the. ti'lg#®®! 
M: m&w mmm i»-'tw© f@.im»,. m 
tti® i?.©t.st®@ til# plsii© €>.f •«•.# t© til# 
©aft -Wtm .16.tt®!'- rotate® %t tm tto.» left «li.«.]r# ligM 
1® -Ift- 'tk# •AitW'ttidtt 'Of ®pti@ «nli»..» :' 
*&«« i» ats?3.i#4 rnlm^ mr .' 
m , 
mmm a mppm&tm &m Urn tcom of #ifystal m% the eiift® 
#f ex#»* til® #lsarg## eu a ^iv#» asciii will Is® #<|ml in 
torn*. ©pp@sit#-ia mlm* if m 
p©%«iitlai 1« «pf lieA rnrnT&m" tfe« In tkm &t' 
tit# #l«#tri# a.';#®g s t»f©i?8istlQm will tak® pla#s Jjt tli# sam® 
4ir@eti#a.» 
M MM p^teatisl -is pla@«t ©earesss m mparts 
pl©t# fcfts ©B 8-xi« a#r»l to mM it 
will te.« @#.at*g.ot©t aat- «3cpan4«4 ©« tfes p-otenti©! 
Mmm, tJi# msMhrnklmt jstof«irtt#s ©f m ©r mvif ©slit 
#»# sa«li "Wimt f» a tTmqmmw of ©•©B-tfa.eti.oa muft 
pmrnBlmt staii41.a^ mmwe& ^yill %m s«t mp la. tli# or^atal tat it 
will wismmmtm. If %hM tvmqmaw alterfttftiae, p#t#0tial 
tMe mymtrnt, 0mm M -rsri®#. at will, tbta %b®r# will 
%# ft#®# ,frttii.®8©r wilt ##rr«#p#»€ to ttie 3r#»0ii«a®# fr#-
^I'lrstal and it wtll mr 
til® ia «fci.#fe a «!• jstal fjill ©setlllat# 
apon ttoi# t#latlf« tiseast^Ms ©f the and %h® 
&t til® dfystttlltfirspliJ.# «x@s itt "bo #i® 
mi %h» applied .altermtiwg poteatial, A #ffst®l 
toviag It# 'M|or fa@®® »#»&! tm tli# tflgonsl ax:i» will apt 
©selll&t## tkeife mw0 a ttttml#!" #f aiffdr#»t 
tLmm thm mm. will ^l-w^ st^Qiig @®plitti4©» &t 
o®iiHletiom». tfeif crystal imm its. tmmm 
m 
til® tii« rnQTmrnl mm aogl® <&t #S ^ 
miW tb# 8*t@» f&i® hmm fe#eii .,fdniift t# 
Y®ipy aetiv# ti#ii;o«i#0ti'i0e.H.r aaft t® hftw. ® .siittli t^sip-
wsp^R Tios m mtBfm wmirs, 
la Af @#y#tal«,f a @3tali m&m .m% fvtm tJt« fa#® 
©f tli« @f « pl@@t tf fifda wfcieli a laytsey i-*? 
@»,ystal .iiwt b#®a «mt ptrnrlmrntym M, €i®k r^taiiig. to w®"lef 
mn€ 1®« 120 mm-m •««#&, 0a« fmm tbl®, pl#«® mm& 
m twm At m% sa4 m# almfe mmm ««:* pmmlMl %# it, t9ii® ®l®fe 
was a%©iit M0M M^kmm wid® ant 4 ta#jfc«s It ^©«a€ 
t© » tfel-tks#®* of ea« *ttiita 0#O0i ttillte®t©t a»4 
thea ©ttt .iatu f omr s^maap# was %&• hev® tii© 
&f tkm Qf ea#M «• as a®erly ®lilE:t,.aa p&ma^ 
ibl®, l»,iA tfe» WA® f4ai©^#t t© ias&®s 
»:lt^ »«>» iiO, Ail aaA fltilatelag 
wmm -witli. 1S0. 0ar'b0i'tt»A«t»*. 
• 'mm fmqm^W tfe© 0:ry«tel:« mem wltM. a 
ifeyi?# fM A. ,pr#©isi©a «»t, tw& ©f tfe®® tia4 t&#; 
fr#Qii««#r# « a^srl^ ®® ©©uld b®. ©n«. 
li-waa<r#4 @yel®Bj:* m«y all J,t&'iii mm kl.1®^©!®* 
• • Jtoa® fistmr## of t&« IntiTMaal #trs"6al.» aftt 
• mmpm3p%m mmrn femttt %# ^4irt lattsuss-# 
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Sto slggj* aa si ifes fms psMssb iMm & 
jlai.^ ofiliating cKzoaleatoloally agmg aantral beam 
ISSB ,BBfla«E mff.M' 
If tJti® first crystal tak;#» oiit. m larg# prop^ yfl^ a nf 
It 1# ©f extractiagt m&iMmtl&mm. #f lit# 
8«#«»A, #r.|rsta|., ai^-l m^k a m isJ^ 
of 0^. ism® patt@rii», ^ stui^  .tM«t tk^  'Smm s«t» 
mp m0il:g- mi. •pS^mwm tf the :«.rystal. ii»:r# tmicmm, 
wkmm. tMm &TjB%A% wmm. ais»*#s«i3.1stijig» • Fl«» 
tm*®# w#f« slw ^^#a. «S.tl^ etrstei-® A 00m* 
i>«^i»©a if piettiras *#. « t® to fm#»tt«a-ir 
4* a>« apt of tampBiatare on the totoMlty of Law* Battornc 
££SB «.«8lUatitog aa4 noB-.oB8:iAtatAng g«wy».«i 
%::istl»,g. on tto® mt tmpmTB%%w» #n !«• 
'%mm$My #f S*irmr» tli# i» ia®r#as«-
#t a# ,t«iiipit»ii:tw«.. %& i^s is 4tt#» 
IITf t» ^ii . «i«ii]ll#i». sf »'!:««. mt mm . 
ttapaifmtmt®#* '•• 
ai#4mii »» %li« 
V flitt® %% tt wmv^A... hm t# .r^iitat tit# 
&%0wm mp9i^ .imm%m .-&% t&t @f «#li4 fw 
Ibaa mmm omiag tii« ^tumlbrnw. 
if 
Jt# 
s. && smsss. si osalllatlon» og alffwenti typga o£ 
mw mA0 iawsf IgatA#a.|.,.. 1,, t,.» 3, *®i?# t#*» 
msl»g a ¥-««• myBtrnlm • 4 m® .tJtetii. mm mmk 
%hm m.n f ietet-®* w«t« 
al®# tmlttt ©f m «4 
®t»t ©f m siagl® ant 
Si. a£ M.1>,^..ftl.^y, m&4@ ££ yibrat.ioia .^. 
BB^sszaM.* 
.*« iav«s1si^at;iQ», fsiets i,| S., a»t 4 mMw .w®i?# 
yapeatea. wiliti thm MfmrnM ®ry«ta| iit 1%@. tfeift 
iiimm* • 
1. ffat »jctir»ettoit Ot mr*e,M aA's fgoa <m «-ray taam toy » 
sussi* 
A ©jrrstal extract® tM# mrnm^.^' m w«?r«* 
trnm^'m jPr®» is1m» • •lj«:8y«.g tfe#a !.&«# pA'©tw« a 
sryatal of si«« #rl»atfttS.©ii tak«ii »«»* 
twm% hrnm stewM sii« gf tmm mmrmlmngthmm 
fte### «©uia be »irl.£«a:t ife« aaisll.#r. 
m ' 
'ia 'tJb# 
Tills Ir Risingdryst®l« «t 
m^&m a»t mM teiap#tet«t©» 'mM.- efy^taj.® &% f##ii 
,tm3Peg la m -mm m&M ,«ttr »TM»a» 'fO'ttut ©-f m 
mmpmmt »f m rnwm fe#i»g ikl®«a% m pli©t#fif»pfel# 
flatfc, ri^ t f BMm& %m i«*i# sf thm 'Wmm mmm 
'hmmrn 
f» fi,#tiite» @f til# sslftt «*yis.te| w«f # tftfeta,. Oa® was ' 
•tek'ffa wltfc m»- mmmtwmX .•« • ###tll.atlag. 
%&# ms t&kwa ^Itli %l» ©antral %®a» fr©« tJfe# «©a« 
J. Xt thm of b#aii 
i# mim tfetJa t&# prnmmm tmwm lir th@ 
lj«-ii«. ,fr@a tit# ftstillatlag ©r/st®! ©tooitM fe# aor# ts* 
tmmm tMi® tliat by tm oeatrel fr&m tJh® 
ffei# mmm m^mg 4T-cimt m% tbm 
fAr«t «a4 tfeiyt at t,#-©!® mi, aa4 
« X-out ©rr^MJ. ©«ilMtlag st tM® FifOM 
mm la figttya# i# t» anA 1.0 mppmmrm tlaer® 
Is m im0wmmm» la. Sjat®a#itr ©f fttiiti?®! %««!», ta® t© 0s@i|» 
latJl0a* 
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tmUMA t@ .ft»y ia®r®as« 1» tli« mi# 
wmM $m both m& a%itmw.m% PMt 1^® Immmmmm 
mB.m.m% aa-0h Isrg#?- t&M, fef ©jcp^r-Sa^at^' 
fel femt #ia#© if tm #a#ii «»«# it mm& th&% tk# 
€ff«®t must- #3El#t*' •' ^ 
4. £|£sst si f.»xxfssi9. m. Bs. !:i^ seM ssm. p«9tu»tnMt 
:$$& aon-oagmstlng aaartg £|a|££« 
m %m-m tmrnpern tmir# hms tli#, «f tfe®, 
tf i^ S^aa aat .al,®# &t imm®m0$,ag til# 
pi®2oele<itri# activity ©f qmmfmt: it s©«®.® tliat a .pletmy.® ## 
fma.r%« ftt 1©* tmp^ ratsafes^  a gt«at®t 
tiifta ©a# »«» «# taartE at 
wmm 
mm%%m sf Sa 
#jef t»  * fM#& i t  t&» mmm m&m m& mmrntmrnt  %wmA 
iattMlty • t# %e greater at ©©M It 
hmm %mmn t© #©«€»#* t&®- at tfe# 
of lifttiJl tl4 not 
warrant At* 
6. 3^ S££S3i. 21. 
SSSS* 
f-*'.#® til#-t#sttlts »#'s#©-*io.fl .0 it »pp®mr» tfe© 
£7 
mi mm #f tit« Lmm# 
fatt®*® «es .wltli §,gfimMmt M -Itimt 
1$ ®^«a b# ®aM tfymt ®f « t»m% 
«»y»ta.|. m i»@re«s«- %m %hm& 
latlsa ©f. ATrnmt erjstftl^ But @f %hm 
ftgur#®'if %at 16,, #B® tliat 
tfe# ®'f inteamity «fm» a-bout ffc#;, ssit®- f@t th« ti.ff#t«» 
,«at- 4t. s®®ms tiist- it «sa -a^ t', fe# a:t6t#.t teftsitely 
at typ@ #f #wt wafce# isy tiff©a?ett®« ta,, 
tfc# mffmt% 
ifet #f thm m&€m 6|g y|.|9irett«. 'm • 
mtaaslty alto oBcUlatloos. 
If of ®tr##« wltlil» « e^ y»t®l 
iikeii o#0ili«tia« la it# tlitrt, f mm 
a,-tt#ai«.ar Mmmrnmrn. Qt^ .Mt®»sity .@f tit® pattern; 
till® »li«a it i# ©s#:tll&tiiig ia It# f• aod## •• .4ti ia*-
## tfais |>i"©bl#m iail:®®t©A, »# diff®:t#iif« ia tfc# 
t«@ #».»«##>' rtgiir# If shew® t&t.-tw# patttraa# • ' 
7*- atfmat at a BfaBBtltetlTe aetemlnatlgn at th« 
ia ijBt#itslty ©©@iJilati0ia usin^ aa lQUl%»ti.&n 
Ife® »@«t aoettrat# fnaatitatiir# a#agtirei»®iits- -&m x^tay 
.iat^asity «*« »a4# tey..ffi«aa« mi tite* mrn^mm It 
m 
mmm tlimt it fe# isossAbl# t@ get ®a ae^ttifat® 
t©%«nRiiiet.io» tk© iia«r€®.se^  ©f iat-@iisity ®f tli® pat-t^ ra 
tt&iiig mn ofeamMi' so- tfest .©tnttal 
mmm p&mm&. tteir^oii^ ®a.4 tii« mmmwmt' ®t 'Imu^ mp&tm mm 
sn-t ®*a«£t^ e4# &®®%a <i.f tii# app«rat*i@ i® 
:1ji f Agwre H# 
t# ^mmm &t ttep tatsiMi® f t®lt# ia 
%m #f tto# if waa » 
wyf |#% ©f islii«ldiii^«g %m% mttm tlil® mmm 
iMmwe mmm. still tli# #f ftASja^ tip rstlatl@» 
twm al^ iif lr«ii ttoomgli all 
w»ir# mat# a# twaaJLl mm t®#«ibl« m mm t® thm 
mmw& ®f tfe# !.«« ift. til© mm^ 
imm %te« ©©tttffti %«« ntllX Q®ms»€ It «a® 
iif•«* ail .fcaft %»@» thmt bu&U 
mm mmXA. &mly %« ©©M-tocit#t in. s 
#li.«s%*r* &3k%hmu0. films# @f %&# mxp®timmt mm-m 
mf th^ mat #f t&@ it still. m.pf 
pmt& %U»: :mm% tesimfel# mmmwrnW^ sttitfing t&i# 
m 
X.M0 9iBmmmm mBiBULTB* 
Sm&t4:SMg-- t@ ti*# #f xmxw 4Iffsra#ti©a.. tm 
m ciir«,it thmm^ i# a aagl#. mm mhim 
f e f l © o t i o n  ' f r # »  $ l i «  p t a a © ®  # f  ®  
wygt&l.* trn'-m ©rystel., a.tit 
mw# i^ ouXd It tmail mm .Whl&h e«fl«td r®fJL#»-
tlstt ^.©mlA. trnMrn ftm wt thm @rr»tal# ®i# 
*mm& fie-©® tills p«jrt #f tii© ej'ystal is ©©oesgftftly 
wmftm0%m mm^ timm it kmM tmwmtm&€ '%hm 
# f .  t k e  t i ' i - t f a ; ! . #  A $  # « . @ l 3 . .  t l i t r #  i m  # © « #  A i f f t t s #  
a® tfcat by 'feiia t4®# tfa# mmm to®® 
«ae «ify®ial it Ib eff®6%i¥0.iy all;, smtwrnt.,^ tt 1»» #f 
t# teaiT'© a s«#%i@ti M a crystal p«#f 
tm. ®tr«s»«« ##t ttp mt wfe®tli«ip, ttoi 
i» ftfatd toy #l.#airage ©if -toy ^©jiA it 
mmm'hm t # ,  t @ a l  a  t F m l y  
gfyst®! 
- m ixm^m Im 
by tfe« »ystaili%@s ®f fii# s«rfa@«® »«rt 
originally pmw% #f tl». ^©ief#«t ©irystal., bat iiiil®^, tue to 
mu^tlms art ^tatiaep beir® b#@a, sl.l^^tly tl«i« 
:pl®a«« mm mmt %m tit®.®# ia m& Ittt#-*-!©* ®r the 
»3pypt®lt ' , a»® • ©aoagfa %9- tif'fyspt mmT^y-
t@ %ia#k«a e pfe.#-t.0rft«pfei« «»t sitt## 
m • 
itr« mt iiagj.®#,. sligfetlr 
wsveiettglfc® mXll 1# rrntimtm wbi&h will »ot suffii* priii®.»F 
la ©f tii# 
Mlmmy a-Mmpt-im mill on tii# &tm ®f tli« ©ry®-
tml %hmwm wttl to« airyaag^t t© (S#m« ©f 
tte« ®oet;gr tot fas® @»® tteomgla#. ffem® 
a X.am® is fiKiP»#t hy tlie ®f «i®il iiitr®* 
mmtm of mm%wsy %.y tfe@ niiligii ar# 
mmstXf mi' s»# as thm pmfmt pmtim tli« 
srystal.# 
Sino# tm»m flit# m% ueus^t l:r ©at 
|j«3Pt #JP tJfet 0iry®tel, it ia liart t& wmmMm tm mmmrnvf 
f-y@m tM ©©atfiil tli.® mmmtwml poftl^n 
m mgim #f tfae wiAtfe is m »»ll 
Wm% til® «.ii«ir^ ©ea-iipibuted tm mmmw%f M tk$ 
mm laor® mmm' i® sat 
it mmm®- tliet ia "Ife# #as® of f miriy tosgii sai-r####:, 1% 
%Q ®tt0i4^ t# ibaI:# a .aoti©»®Mt. 
@a a |>ii#t#gi?a|>iii® p3.®t«« *%® tii.lg mms m&t ©fes^r-rMt 
it mmmt fee tm imw 'mmtfrn-m tmymm mmm l»r^S.f«4* dy 
'tw© -m mmm mymtmt filters^ tM«r# mmmm t# %@ 
ft. pw&:lMll.%%w #f m #rf©-st #,rtiii« 
mwf wili to*® t®. fct 
Bttiriag: ©s#i3.3.«ti©iit stasftittg wa-r®® mm wltliiii 
m 
tm toe® ii©¥®i' b®®ii 
a«t®f®ia#4 sjat pr©tia"foa.f "V8,.tle« witfa p^mmrn. 
mm til# ©ryefal'SiiA witli ©f Tilaratiutt# an , 
as^i^aptl#® «f m MpHitat# #f 10©O il..# will to® ®a&© f#r a -mwm» 
tBt tiimt %m @a@ tfeiali. It tke aetl#ii i» sta«»0iCal 
aat ti'«sir®.ys# in t# tJb« 0f ery@tiil|, 
tkmt ®iik% tli® he&m 
mmf aa]k@ wStto a, otf-tsla ilsr irstf «$ s». lOO 
mmm€» mrtrn^ %hm a»gl# mm wJfeiefc refl#®-
##@m3rs Is mtf 1& te 10 it is #vi4«t Wi&t m^ins 
mmiM&tlm. tM# f-riam^r exti»tiea «>jr tfe# %li# sitfa* 
tax i« f'®4u<i#4 lj|r ^rnrntlimim* i&« »«« m#®tiiipt.lofis 
a3,#®»^ mat in# laterplensr fee® alaioat m 
i« mt® l#tt m@a, t@ til# ##.ii#ltt.ifi©ii tljat tH® lii<if#ase «f 
@f Wm a,®»# spets witii i® dm« t& a A#* 
®f witMa myn^ 
*«3-t attt mla© t© tii« «xtifaatl.@a mt ©^ytala »f^#r 
If tiiiii is 00#. til# otttfyel 1i«aa w©»l,t ii®t net* . 
ati®w aay In ©a m photQgr&phl^ 
it alglit ii©v« a 4if#««at 
M tfe# ®p&%» ar© f©ira#4 hy tfae ^nmt& fejr 
%fe® tk^ enmgy Im s® nearly the \ 
8«a# ®.s tMt #f tlit etfalmt it 
at p*»<sti«saliy tte# mm® spot m tfa® ^Jte®t®,gfaEpJii« f ila# ftei» 
m 
tli® #f til® attff#®# sj'rstallit#® 
1» alffl©#"! tli« sas# mm thmt ©f tJi® 
itavtltag-'te thm% im mmpl^telr mWmmhmi, m# tot«ri<5r -©f %m 
hmmm-t milt M a««g -^oae sf®#©rft®i, m th® 
phQt&gtmphM plat#. M@Wt &m ttie mmtw&X hmmm tw^m tMs «i3fre» 
t®l 4sr»iir#«f fit ft @a@##«ttiig ©f tto« mmi^ 
it •aottgli '©f t&#. emT^ of tli# wa.v®:X«u,g'te 
f0t f.©imati©-.a of t© giT« ,g®-@€ tif* 
fjr©!! %h0 ©rr^titl* f&# ©®®p©ii«tt"| 
wh$,Mk'm-m%A mmmmllw M - ' b f  t l i e  8 # ® # w t  effetalt 
ikfwfr^r,, h».» mXtm&iiW fef first ©a#, ant 
i« m&% pr#0«.ttt a# f»irti0wlar AtttmT&mm 
is m&tmA ia •%&.« Lsm^ 
liiriag #»»J.lla.tl.®n ©f til# finest crystal t ^"6® %iea,a,ii» 
%m'Wm will mmt&im mmm &f %hts #ritl@ml 
•ifAT®l«^,gfli m&rmlmugth ©mtisfi## Sa?sgg*s law f©!-
»«F givta plaa«^» Itt# tM# ia the mMglm ®f 
pre'feitfely lill ttot ®«atslii as mu®h merg^ 
&t til# w8iir«l«iig.tto 6€4®««at t® #riti@al ©a# mm mhm tli® 
©i-ystal i« m&% ©s®illfttiag» Sto#® tiies® ere tfe« witv#l#agtlis 
#Jbii0li m-mvmlty m tiffiraetiea it mi^t ®«®bi 
reas^ttftfel# ttoit m .fAmt #atf#yit mi.%b mirn .@©atrsl bea» 
wQttlt %m ®f %mm iat@ii»itf ttisn. «»# ia «lii#ti tM# fiafst <?ry®-
tm.1 wmm a«i% ds«illatiag, Eoswer# mt&m tfa€ wlttli® @f tti©s@ 
BB 
mm «© t@ thms^ 
ly m® mmfrnm mymtmtlltmmt -a om a pli©%©«» 
flats *©mM Jia»€l.y b# 
0#msi4t3f mm- tfc« osoillatisa «f tMe wlisa 
it Mad tiiei.:4«iit 0a. it tM# eeatral. i»«ia fr« IM# tirst 
tal« Plj®®.rwti#n sii0»s a ia^ reas® #f iiit#ii«it|' 
th.# %Amm Bp&t-m. -ia this mM»m If w» assmm.® tiiaf thm iaQ.fea.s# 
mmm €tt« %® tli# #f p^tearr ®3ctlia^ti©ii, w% hm® to 
atttit tteet mmM m e:©a&it«*&te3l« ea«t«r tto# 
.In tfe# ti*aa«itt«A m #ls# 
thmt^ mmmmA erys^tsl fii4 a@t li.8.v# th# sa®« «« 
tM# It I® %Um..t thm ©rieRimtiott mmm mwwmt 
witiiiii a imm m tMat tim font#!- B-mmm 
to tfc#. valii. #B«» 
Sm tt0 mmXt^  t-km iattasitr with U&tk @irr®-
tain ©still®tiag wms grmter mmm tMmt wttM tJh# @#«#nt.. 
m.3..©«(!t .®.a#illatittg.«. If tJi® &f a myBtml" ©tonnes 
tte« iiit@ir»i strme-tiii'-# m& thmt ii,#t s^# eriti«®.l 
i® mm m@ wiil hmwm mm® @f ffals mmwm* 
Mmgth ii3i«14#at a,p#ii thm BmmmS. mjmtrnXm. MMmn tk© ms 
«a4 tb# m» was a#t, tto #j::%ia«ti0« #f tfe# 
©yititfil. mmm r@tu.©«-t ©at »© 'mm Im&wmmmm ia t&« In*-
t:eii,.»itf ©f tM® i»®a® mp^tm mmm #%s#rir#ti» wte«n w^r# 
th&wm wm.s mm @f lfe.e «yi%i#a2. pr#®» 
©mt t© r®fle-©t@€ lj,y tlie s.©0an« eyygf&l a«4 ®Aa©.® tii® ©ssil* 
m 
af t&at . t# w&meh tkm 
pkk^tQ0t'&^l& fletft'i #11® «®tf3.a •'®xf«©'t mm. "ia tla® la* 
ten.sitf tf 1*k# ©iret* -tliAt ®b.s«^rf#€ wk®» tJfe.# fli-st 
erF®t«l ms ft©t • ©seiliatlag# 
-It Is ©#a©«iV8:%l® ttet tto# mom ©f fifei-atlois #f s ©i-ystai 
ai^t mtfmt tli#-###ff laitiit* ftttts 'to %hm tlilrt 
»o4«.| «« a tmrnmrnm in tRt»a®ity 
mlmm tkm® mmm mi^p@s®tly -^pmrntm a®!tea ©f .tlie ©rr^tailia® 
ffiatarlal,,, si4a®®. ^wss m&% #te@«rr©.#,|, w« @i« #»ly 
•Is git tli« ©f ptkm mmff%m%'mt ii* tli@ mm% 
#f tte# f3P#fm#jft@r ®f tfe.® is tm 
ffc.e «»@ipf0" ytflii#t#4 if tto# ©frs'KfiJ-t »»F 
mii»# tmthm t®@ir#as« tii# #xtiii#tt®ii 
wottit a#t 1# del©#tall® %y « In. inteiisitr -af t.fe« 
fill# aoes not agr©# witfa tti# 3r«ji^lts of 
.attd atli#r» llil «iio ytjj©rt#€ m to®r#as#-®f el^nt, tM'#,# tl»@s 
for tilt tfctft iiemottio ©ir#r tkat with tk# 
ffeis <i®m3.4 hm for ,%f t,lJ© feet tliftt fnatea^atiil 
mo4« migiit a#-fe liair# fe#@a #»oa#i t© #oaFl«t#lf fedti## 
Aisop tt s®#m-s . th&t tii« mt @f « ©^ystel sl^t.lx®*® s©®© 
#» tji«. results. It »®# ©bstwM that tfe# 
iat#.a»ltr •ia ©m* ®r 4li.t t*mt mfrnmirn ws® w#fc • 
mm immmsm #fe«#rir«4 witt tto# ©i^ystals* ija @3r« 
m 
plsa&tiQa ©f .ttets ittt# tli« typ# moti®!! 
fte* tmMMrn 'pk&.0i$ witMn & i't is 6E,4 
sin:©# fiii* Is a®! s«omf&t#iF m% pr#®##*, m tefiait© 
8,a®«e3f #6a T&® gi-reis t# it# , 1Eb@ mm fee 
tliat til# tfpm «f motiea ia tfi.© ^'a®# #f tit© 
was aet.lli# %«si; .t© gteatli- r^toe© Mi# ftxtifittinwi uf tiist tfc® 
•plan®# »ej?«-ttet-®f tlw typ« ^t© extf-mat e»eF^ 
®ate a gtefet tMfefeiie®. 
B-imm m# re-wi-ts ,w#r© 
©f 4at«a,st% @f f#fl#©tl©ns-diif t»g 
iittMsg •«« lis selt alsottt tfe.« qtt«tlon of . I*, 
wm® test th^ In^rmm ®f tlie, iat®iisity, of ftiffraetina 
)iia*i« «itli til# A«©3p©8s® of t®apt3ret«r© . aat. als® tli.# toiicre®#® 
#f tft# ifitli tte« 
pioduot #11 a. p&#%@graptoi« . 
ly #ff«#t. 4s fmf- A.|.@0|: it ^©«si1»3.# %hmt 
ef tm% Mf m t tm woalft. a®t hmm %®®ii 
fey a vlgnfomA «r® would #ajp®#% 
tQ ©«#mir m% « Imm it'thim mmm tm ffmrneg. mm 
til® 0m3.y ffeat w#aid sit®!- - tk® 




Mm, mmm 0ftr3?l#-4 ®«t urnmg a @«t*-
"•mf m tJTF t© tij® #f ett^rsy hj ttoi®. 
pQTti&u Qf thm «»d to t^y t® tli# 
rn t f^m ©a l» t«msi ty  ©f t fc .® eaatyal  i&«w« 
«ff##.t of ©g#il,la'*'in£ t&@ St it# tMt-t l»,ra#Jil@ 
Wis, als# #f t#iip®3r.a%ttr« @ii tti* in* 
•%#a»4.%y #f •#-«i|l&.tl.,i!ig Qf-rs-tais ws® alsci 
Ft#* tills -iitT#-»tiga.t4Qm 
mm' &Twmi 
%bc mmmrnt mf mmm^ Qt m w«wl«iig%li. are* 
hy  tM# f®aE':tj.0» #f m mjmtmX I# wrr SBmll 
@#mi>ar«A t© t-l» tdtal &^tmt mmw o^ ' 
ta tMe ©©atral te®®®# 
Mt iioii #'r © its fltst @r 
•^ irt liatiiQiti# 4©es MOt cppr^ ttiatolf' alter tla« tat©»»itf #f 
tli© #«.fitr«3. teeaa It ft### ©iisnge tfe# |jyop®ttl©a 
•tii#. jf©I&tl'r# »a'r#3.®a«'te&0 pfiss^utt 
1* ©f Qii tli« 
fwm0%i.^n mmMlMm- ®n^ tli# p4«#©®1le®trio -aetiTitjr ®Jf is 
»raall» 
4« me ®f lji#reas# ©f tft# #f tii# ]L©m@ 
p»%t«i"a with ® skills.I; iQ«, @f tfct: errs'tal Is ttptateiit tipou th© 
%yp« #r arystal @ttt 
.if. 
•f. s ^  OtaSmTURl 
t#' S«. «»€ §m- 1*.- x-ray ir®fS,##.tl#ii ft-m 
i#ri«wt i88i-# 
a?7. 
i.#  ^iw-rstala fitretiag 
4ti3.E®*|..S«-,. itSi« 
#,»: *, f#. ant •Bte'i'l## MMm* I^far t«fi««fi®iis from 
. . . ^ m pi©a©«l»«t^l® o»@il3.a%#r ia a Sir:«^' 
Eeiri®w,|: If it* 
4^ 'fililiyi .*« f* .«aA 3itoi» Mfm% 
of til® «#»p«».®a%s mt &&uhl@ %mm 
»*titt3«t ft#» m Phm^ml wmlmt 
wa, 
-S# a# t* «t Hsrrl®! SMpa.# Am :8s;»far ®t a 
fwarla @ry®%al -ribraillaiE^ wiittip f&#. •^aa.swr®# 
mfrntmt 4tiM#*4®0« 
1934# 
#• §f*1k0:. 0'p tmm mfmtmtm- at wmm% aisA 
pi@W©#i^istri@»i:ir# riiysteBi. i«iri«»j.; 
•I' fm  ^ If«»: 
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J?'igure 2. Circuit diagram for third harmonic frequency. 
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